The obesity epidemic has renewed policy interest in provision of physical activity-enhancing park facilities. Public health researchers have noted variability in physical activity levels associated with different types of facilities. We assess the hedonic valuation of different types of park facilities. For homes located ¼ mile from the nearest park, the hedonic value of a 1/10 mile improvement in proximity ranges from an 1.3% increase in home price in African American neighborhoods to a 0.3% price reduction in "average" neighborhoods. Similar variation occurs across the home price distribution, park facilities, and neighborhood characteristics. Park funding implications are discussed.
Introduction
Considerable public and private funds are used to enhance the built environment in ways that encourage physical activity through more/improved recreational facilities. The public health literature has provided documentation of numerous positive relationships between facilities and physical activity levels (Heath et al. 2006; Humpel et al. 2002; Kahn et al. 2002; Saelens et al. 2003) and the health benefits of increased physical activity are also well known (Pratt et al. 2000; DHHS 2008 ; Physical Activity Guidelines Advisory Committee Report, 2008 Report, 2008 . However, little work has been done to uncover the market or hedonic (marginal) price of these particular neighborhood enhancements. A recent study documenting changes in park use associated with upgrades to park facilities found a negative relationship (i.e. decreased park use after upgrades) (Deborah A. Cohen et al. 2009 ). Understanding the market valuations of physical activity-enhancing improvements to the built environment is important for informing public policy about how, on average, existing park facilities are valued.
A significant literature has examined the hedonic price of proximity to open spaces or parks in general (Anderson and West 2006; Asabere and Huffman 2009; Brown and Pollakowski 1977; Crompton 2001; Espey and Owusu-Edusei 2001; Irwin 2002) . However, parks differ substantially in the facilities offered, which suggests there might be significant variation in the hedonic price of proximity. The goal of this paper is to estimate the hedonic price of the distance to different types of park facilities. We do this while allowing the hedonic price to vary across neighborhood characteristics and across the conditional house price distribution. In particular, we will focus on those facilities that are most likely to encourage child physical activity. This addresses the key motivation for this study: are built environment improvements that provide increased opportunities for child physical activity valued in the housing market? If so, this valuation provides important information regarding society's marginal willingness to pay for these facilities. The estimates we obtain may be interpreted as the "average treatment on the treated" effects because they measure the average willingness to pay for proximity to park facilities in neighborhoods where the facilities already exist. While this does not inform price changes that may be expected for new facilities, it does have important implications for the funding of existing facility upkeep through user fees and property taxes. These implications will be discussed.
Next we will further motivate the research question and describe the empirical approach and data. The remainder of the paper will report on the results and examine resulting policy implications.
Background
Parks and recreation facilities provide an important outlet that may encourage youth physical activity. For adolescents age 10-17, living in a neighborhood with a park or recreational facility has been associated with a decreased likelihood of being overweight or obese (Bethell et al. 2010) . Parks vary in the facilities offered and these have been found to significantly influence the degree to which proximity to the park is related to physical activity. Playgrounds, trails and paths, swimming areas, and ball courts have been related to increased physical activity while picnic shelters and grills have had the opposite effect (D. A. Cohen et al. 2006; Shores and West ; A. T. Kaczynski and Havitz 2009 ). For young children (age 5-10) swimming pools, small public parks, playgrounds, play fields/courts, and large public parks were the most commonly used recreational facilities while adolescents (age 11-18) have reported indoor recreation facilities and walk/run tracks as being highly utilized (A. Kaczynski et al. 2008) . Park use among kids also varies by sociodemographic characteristics. For example, in California it was found that inner-city Hispanic children were more likely to prefer large parks with athletic fields than their non-
Hispanic counterparts.(Loukaitou-Sideris and Sideris 2009)
Since utilization of park facilities varies by age group, we would likewise expect that the hedonic price of parks would vary by neighborhood type. Those neighborhoods that have a higher proportion of likely users of the nearby park, likely value the park more. For example, parks with playgrounds might command a higher hedonic price in neighborhoods with young children.
The Economics of Built Environment Improvements
Numerous initiatives have been put into place to encourage communities to make physical activity enhancing improvements to the built environment. For example, the Centers for Disease Control and Prevention's Active Community Environments Initiative promotes walking, bicycling, and improved access to recreational facilities(CDC 2010).
Likewise, Safe Routes to School (SR2S) is a federally funded program aimed at encouraging children to safely walk and bicycle to school. Beginning in 2005, the federal government apportioned $612 million over 5 years (SR2S 2010) to the SR2S effort and other similar projects are funded at lower levels of government. Most built environment improvements may be categorized as either improvements to the recreational facilities (destinations) or as improvements to the surrounding transportation infrastructure. 75 percent of American households live within 2 miles of a park (ICMA and NACO 2006) , thus enhancing existing park facilities is a key aim of the U.S. National Physical Activity Plan (National Physical Activity Plan 2010).
While significant investments are being made to improve the built environment as a response to public health concerns regarding the relationship between environment and physical activity, successful projects engage a broad array of sectors and individuals (Simon and Fielding 2009 ). This diverse group includes community coalitions, planners, transportation officials, parks and recreation departments, schools, developers, private businesses, and community residents. Rallying such a diverse group around a common initiative is more easily accomplished when the benefits accrue to all involved in a salient way. Assessing the full economic return of the public expenditures provides such a measure. The majority of parks in the United States are community parks funded through tax dollars or local bonds (A. J. Mowen et al. 2006 ); but there is growing pressure for privatization of park funding through user fees, sponsorships or donations (A. J. Mowen et al. 2006) . Understanding the degree to which parks influence property values is an important part of the discussion regarding how park improvements and upkeep should be financed.
A significant literature exists which documents a positive empirical relationship between proximity to parks or open space and residential home values (Crompton 2001; Irwin 2002; Irwin and Bockstael 2001) . However, much less work has been done to understand the economic value of features of parks/open space that are most highly utilized by youth-and hence are central to the policy initiative aimed at reducing childhood obesity. A few studies broadly differentiated between active use (parks offering playgrounds, ball fields, etc.) or passive use parks (parks offering more contemplative experiences). Passive use parks were found to be more valuable in terms of incremental increases in neighboring property values than active use parks that sometimes were found to decrease the value of neighboring properties (More et al. 1982 (More et al. , 1988 Weicher and Zerbst) . More recent studies have analyzed specific park facilities providing empirical evidence that proximity to greenbelts with trails and small parks with playground facilities are more beneficial to neighboring property values than parks without these facilities (Asabere and Huffman 2009; Espey and Owusu-Edusei 2001) .
However, one of the key problems plaguing much of the existing literature is the lack of adequate controls for neighborhood characteristics. Individuals living closer to a park are more likely to use it (Grow et al. 2008; A. Mowen et al. 2007 ). Thus, the degree to which recreational facilities are capitalized into house values may depend upon many factors related to the composition of the nearby neighborhood residents: e.g., race/ethnicity, income, or the presence of households with children. For example, it was found that families with children value neighborhood parks more than other households.
However, "special parks"--parks such as state parks, arboretums or natural areas-are more valuable to middle-aged households (Anderson and West 2006) . We will augment this literature by analyzing how proximity to different park facilities is valued in different types of neighborhoods. The facilities that we focus on are those noted to be associated with increased child physical activity: ball fields and playgrounds.
Even after controlling for the moderating effect of neighborhood characteristics on the hedonic price of park proximity, the conditional distribution of house prices is unlikely to be symmetric. Preferences for parks vary across different sub-populations (Hutchison 1987; Tinsley et al. 2002) . The variation in preferences and park distribution may in part be related to the neighborhood characteristics that we measure directly, but it might also be associated with other factors which vary with housing prices. Quantile regression (QR) models estimate the hedonic price of park proximity for different quantiles of the distribution of house prices. If the conditional distribution of house prices is asymmetric, then the hedonic price of park proximity estimated via ordinary least squares will be biased and quantile regression estimates will provide a more descriptive picture of how park proximity is valued in the housing market (Koenker and Hallock 2001) . Additionally, the QR estimated results are directly related to policy that may target changes in neighborhoods within a particular segment of the house price distribution. Other authors have found variation in hedonic price estimates across quantiles of the housing market for housing characteristics (Zietz et al. 2008; Liao and Wang 2012) , proximity to agriculture and waste facilities (Kuethe and Keeney 2012) , and location within a historic preservation district (Zahirovic-Herbert and Chatterjee 2012).
Econometric Model
We use a hedonic price model (C. W. Kim et al. 2003; Rosen 1974) to estimate the marginal price of park proximity. A home's market price, Ph, is related through a hedonic price function to the home's attributes, Xh, and it's locational characteristics Nh, which include proximity to neighborhood facilities:
We are primarily interested in the hedonic value of proximity to park facilities controlling for housing characteristics and average neighborhood home values. Inclusion of neighborhood home values in the model suggests a classic spatial lag model (Anselin 1988) . The hedonic price function we will estimate is given by ln (%) = ()*+(%) + -. / + -0 1 + 2 3 4 3 + 5 3 6 + 7 3 8 3 + 9 3 2 3 0 + :
3∈=
where lnP is the natural log of home sale price, X is a matrix of house characteristics and D is a matrix of dummy variables to control for the month which the home sale took place and school district in which the house is located. The spatial weights matrix, W, identifies the neighboring houses. All houses for which a sale price is available that are within 2000 feet of the property of interest are considered neighbors; W weights neighbors by inverse distance from the property of interest, and then the matrix is row-standardized. The variables of greatest interest in the model are to the right of the summation sign. The distance to park facilities is given by da, where the subscript a identifies different facility types: any park, playgrounds and ball fields. 1 In a method similar to that employed by Anderson and West (2006) , we include the distance variable independently, and then interact it with characteristics of the neighborhood surrounding the house for which the hedonic price is being estimated and park size. Neighborhood characteristics are contained in the matrix, z and the size of the park containing facility a is given by sa. We also include distance to the nearest park squared to account for non-linear distance effects.
All variables included in s and z have been standardized so that they have mean of 0 and standard deviation of 1. This approach facilitates a nice interpretation of the marginal effects of park proximity. The semi-elasticity of sale price with respect to distance to park facility a is given by
[4 3 + 5 3 6 + 7 3 8 3 + 29 3 2 3 ]
W is a row-standardized weight-matrix, therefore the first term reduces to (1-r) -1 (C. W. Kim et al. 2003; LeSage and Pace 2009) . If the estimated r is positive and less than 1, then
(1-r) -1 is simply a constant weighting factor and for simplicity we will disregard it in the discussion below and we consider only the direct effect of proximity. 2 Since z and s are standardized, la gives the average price semi-elasticity of proximity for facility a for houses in neighborhoods with average characteristics. Similarly, ga is a vector of the incremental change in the price semi-elasticity of proximity when neighborhood characteristics increase by one standard deviation; and 7 3 is a vector of the incremental change in the price semi-elasticity of proximity when the size of the park in which the facility is located changes by 1 standard deviation. A negative price semi-elasticity indicates that price increases when distance to the park facility decreases.
As mentioned previously, we will use quantile regression (QR) to estimate a unique hedonic price of park facilities for each decile of the conditional distribution of house sale prices. Quantile regression uses the entire sample of house prices avoiding truncation problems that may be encountered when estimating independent regression models for each strata of the dependent variable (Heckman 1979) . Instead of minimizing the sum of squared residuals as in the case of ordinary least squares (OLS) regression, QR minimizes the weighted sum of absolute residuals. For the model specified in (2), QR will estimate the coefficients that solve 2 The direct effect of proximity to parks is given by the terms inside the square brackets in (3). Indirect effects work through the spatial multiplier, r, and exist because house prices are spatially correlated (LeSage and Pace 2009). 
(4)
Weights, Y V , are unique for each observation, n, and determined by the quantile being estimated.
( 5) if the residual for the nth observation is strictly positive or
if the residual for the nth observation is negative or zero.
For the median quantile, q=0.5, weights are constructed so that the optimal solution occurs when 50 percent of the residuals are negative. If the conditional distribution of house price is symmetric, the q=0.5 case should correspond to OLS regression estimates. However, if the conditional distribution of house price is not symmetric, the results will vary. The spatial lag model in (2) presents an endogeneity problem for standard quantile regression.
We use the double-stage quantile regression (DSQR) estimator (T.-H. Kim and Muller 2004) to handle the endogeneity concern. The standard errors are obtained through 500 estimates (US Census). For each block group we calculate the percent of the population that is less than 5 years of age (agelt5) and the percent of the population that is 6-17 years of age (school_aged). We also calculate the race/ethnicity, and income composition of each block group.
Park location data was obtained from the North Central Texas Council of
Governments who used aerial photography to identify parks. The data was subsequently cleaned to remove any green spaces that were not recreational parks (i.e. cemeteries, large "medians", etc.) and the data was augmented with an extensive web search of local parks and recreation departments to identify the facilities associated with each park (Marx 2011) . For this study we will focus our attention on two types of facilities: ball fields and playgrounds. For each house that sold in 2008, we calculated the distance along the street network between the house and the nearest park of each type using ArcMap Network Since we will be estimating the modifying effect of neighborhood characteristics on park proximity throughout the house price distribution, we are also interested in understanding how the distribution of parks varies along these dimensions. Table 2 displays the average distance to each type of park for neighborhoods whose characteristics are 2 standard deviations above the mean. The average proximity to parks varies a little for these sub-samples, but largely they mirror the sample averages suggesting that even among neighborhoods whose characteristics differ significantly from the mean, parks are fairly evenly distributed. Table 3 reports the average proximity of houses to parks within each decile of the price distribution and again we find that the distribution of parks is fairly similar across the house price distribution. These results also help to alleviate the concern that park citing may be endogenously determined. In most cases, the public parks in our sample have been established for a considerable length of time. The parks have been in existence as neighborhoods have changed. Additionally, the 2 types of facilities we examine-playgrounds and ball fields-have also not experienced a great deal of change suggesting they have not been endogenously determined by preferences of current neighborhood residents. This along with the observed fairly similar access to parks across the different sub-samples examined in Tables 2 and 3 is suggestive that park distribution is exogenous to the current distribution of housing and neighborhood characteristics.
Estimation and Results
We begin by estimating (2) while restricting the park facility to be of only 1 typeany park; estimation results are presented in Table 4 . Next, we distinguish between the different types of park facilities and estimate the hedonic price of proximity to ball fields and playgrounds, while controlling for proximity to the nearest park; estimation results are displayed in Table 5 . In both cases we first estimate a baseline mean regression model and then a QR model. For both models, we instrument for the average sale price in the neighborhood by using the spatial lag of the housing characteristics as instruments according to the DSQR approach (T.-H. Kim and Muller 2004) . In all of the hedonic models, coefficients for housing characteristics are as expected. Older homes generally sell at a discount, while larger homes, homes with central heat, homes with fireplaces, and homes with a pool command a premium in the market.
The estimation results allow for comparison of the hedonic price of parks across different types of park facilities, types of neighborhoods and deciles of the house price distribution. To facilitate this, we calculate the semi-elasticity of park proximity given by (3) 4 . A negative semi-elasticity indicates that the facility is related to an increase in nearby house prices; we will refer to proximity to these features as being valued as an "amenity".
In contrast, a positive semi-elasticity indicates that proximity to the facility is associated with a decrease in nearby house prices; we will refer to proximity to these features as being valued as a "dis-amenity". Because we allow the hedonic price of park proximity to vary non-linearly, all semi-elasticities will vary with distance. In what follows, we first compare how the semi-elasticities for each park facility change with distance. Then, we compare semi-elasticities in different types of neighborhoods while holding the distance constant. Figure 1 illustrates the semi-elasticity of park proximity for neighborhoods with average race/ethnicity, income, and age characteristics and the variation in elasticity with distance from the park. Recall, the neighborhood characteristic variables were standardized before including them in the model; thus, the elasticities represented in Positive elasticities for houses approximately 0.75 miles or greater from the park represent a market discount (or penalty) for not being near a park in the upper deciles of the house price distribution. In the mean regression, houses greater than 0.45 miles from the nearest park have a positive semi-elasticity; over 73% of the sample is greater than 0.4 miles from the nearest park. The elasticity of park proximity is statistically significant in all but the 2 nd decile of the house price distribution; park proximity is valued more in the higher deciles of the home price distribution.
Semi-elasticity of Park Proximity in Neighborhoods with Average Characteristics
Proximity to ball fields (Figure 1(b) ) is a dis-amenity in neighborhoods with average characteristics. The disamenity affect varies little with distance in the lower quantiles. In contrast, coefficient estimates for proximity to playgrounds (Figure 1(c) ) are not statistically different from zero in the mean regression and in most deciles.
Considering park size, the estimates in Tables 4 and 5 indicate that ballfields located in large parks are more of a disamenity in the lower deciles. However, playgrounds and proximity to any park are valued more as park size increases. Proximity to playgrounds only has a statistically significant semi-elasticity in the third lowest decile where it is an amenity and in the highest 2 deciles where it is a dis-amenity.
Semi-elasticity of Park Proximity for Neighborhoods with Racial/Ethnic Minority

Concentrations
In almost all deciles of the house price distribution, however, ball fields are an amenity in contrast to their characterization as dis-amenities in "average" neighborhoods. Proximity to any park is always an amenity, with larger effect sizes as house prices increase.
Semi-elasticity of Park Proximity for Neighborhoods with Kids
Results in Tables 4 and 5 also indicate that in neighborhoods with more children less than 5 years old, ball fields are considered more of a dis-amenity in the upper deciles of the conditional home price distribution, but in neighborhoods with more school-aged children ball fields are considered more of an amenity in the lower deciles of the price distribution. In contrast, proximity to playgrounds is considered more of an amenity in upper deciles in neighborhoods with more young children; while proximity to playgrounds does not have a statistically significant coefficient estimate in any decile in neighborhoods with more school-aged children.
Discussion and Conclusion
Our results highlight the large variation in the hedonic price of park facilities according to both the distribution of house prices and neighborhood characteristics. In the mean regression, considering proximity to parks of any type in neighborhoods with average characteristics, we found that being near to a park is associated with higher home prices and being further than 0.45 mile from a park is associated with a decrease in home prices. By far the strongest effects for park proximity were found when considering proximity to parks of any type for neighborhoods with large African American and Hispanic populations and in the upper deciles of house prices. For example, the price semi-elasticity at ¼ mile from the nearest park in a neighborhood with 2 standard deviations higher African American population in the 6 th decile of the house price distribution is -0.159. This translates into a 1.6% increase in home price for every 1/10 mile decrease in distance from the park; in contrast proximity to any park in average neighborhoods in the bottom decile is associated with a 0.3% (semi-elasticity=0.03) decrease in home price for every 1/10 mile decrease in distance from the park. The hedonic price of proximity to ball fields exhibits some of the most significant heterogeneity across neighborhood types. For example, for homes in the 4 th decile located 1/4 mile from the nearest ball field, being 1/10 mile closer is associated with a 0.1% decrease (semi-elasticity=0.01) in home prices in neighborhoods with average characteristics, but it is associated with a 1.02% increase (semi-elasticity=-0.102) in home price in neighborhoods with 2 standard deviations more African American residents. Considering a median home price of $124,000, a 1/10 mile improvement in park proximity translates into a decrease of $124 or an increase of $1265, respectively. It is possible that the results are influenced by the fact that some households may be forced to reside in higher density neighborhoods and the lack of open space results in a stronger preference for park accessibility. However, we see only modest hedonic prices for park proximity among low-income neighborhoods.
Our results are similar to other results in the literature regarding the hedonic price of park proximity, however, they indicate more heterogeneity than other studies have reported. For instance, it has been reported that active use parks in Mineapolis are associated with price declines. (Lin et al. 2013) We find that ball field proximity is almost always considered a dis-amenity, but there are a few exceptions. Ball field proximity is Considering park size, ballfields are considered more of a dis-amenity when they are associated with larger parks in the lower deciles of the house price distribution.
The hedonic price of park facilities provides an average measure of existing residents' average marginal willingness to pay for the existing park facilities. Negative semi-elasticities indicate the extent to which neighborhood residents would (and in fact are) willing to pay a premium for living near to park facilities. This suggests some bounds on the extent to which user fees might be used to fund parks (or park improvements). For the case of ball fields where proximity is often associated with a decrease in home values, user fees might be well justified and be used to provide services which might off-set some of the local congestion dis-amenities often associated with ball fields (e.g. better policing, street or parking improvements). The hedonic price of park proximity may be used as an upper bound on neighborhood residents' marginal willingness to pay for park usage.
Our results should be viewed in light of the study's limitations. First, the sample is taken from a single county and the representativeness of this county is unknown. Housing density, utilization rates for public transportation, weather conditions, neighborhood diversity, and ethnic composition are all factors which may limit the external validity of these results to other regions which differ along these parameters. Additionally, the neighborhood characteristics data were based on census block group boundaries due to data limitations and data regarding the quality and safety of park facilities was not available and hence omitted from the analysis. Some housing submarkets may be primarily Our results highlight the important need to consider the wide variation in parks and neighborhood composition when assessing the economic impact of park facilities. Mean regression results mask the large variation in the hedonic price of park proximity within the house price distribution. Additionally, the hedonic price of park proximity varies considerably across neighborhood types.
In conclusion, the results presented here provide vital information regarding the economic efficiency of provision of public park facilities. They highlight the variation in hedonic price of proximity to neighborhood parks and can be used to inform important policy questions regarding how to best allocate funding for public facilities and the degree to which these investments are valued in diverse neighborhoods. While previous work has grouped neighborhood parks into a homogenous land use category, we provide evidence that their valuation in local housing markets is heterogeneous. Dotted lines denote semi-elasticities based on coe cient estimates that were not statistically significant at a 90% confidence level. Checkered bars denote semi-elasticities based on coe cient estimates that were not statistically significant at a 90% confidence level. All elasticities are calculated at 1/4 mile from the park 197 21,197 21,197 21,197 21,197 21,197 21,197 21,197 21,197 21,197 R-squared 0.838
Standard errors in parentheses *** p<0.001, ** p<0.01, * p<0.05, + p<0.10
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